Abstract The authors present the case of an inflammatory myofibroblastic tumor that involves the cervical spinal cord meninges, presenting in a manner mimicking en plaque meningioma, which has never been previously reported. During the first surgical procedure, which did not involve exploration of the intradural space, inflammatory epidural tissue was found. We performed a second operation to remove the tumor that was finally intradural, dural-based and very tough. Imaging studies, surgical findings, and histopathological examinations were used to support the diagnosis. Intradural extramedullary inflammatory myofibroblastic tumor is a rare entity that has only been described nine times in the literature. Surgery remains the treatment of choice. Although histologically benign, spinal inflammatory myofibroblastic tumor can be aggressive and requires a large resection and long-term follow-up of the entire central nervous system with magnetic resonance imaging.
Introduction
Inflammatory myofibroblastic tumor (IMT) is a histologically benign ubiquitous lesion usually described in the lung [1] and the orbit. Although it has been described using various terms, such as ''inflammatory pseudotumor'' or ''plasma cell granuloma'', IMT is the more appropriate term as recognized in the 2002 World Health Organization Classification [2] . Spinal meningeal involvement is rare. To the best of our knowledge, only nine cases of intradural extramedullary spinal lesions [3] [4] [5] [6] [7] [8] [9] [10] [11] have been reported in the literature. We report the case of an intradural extramedullary IMT of the cervical spine in a 43-year-old male. The aims of this report are to describe a new case of this rarely reported location of IMT and to place emphasis on clinical, radiological, and surgical findings through a literature review.
Case report
A 43-year-old male had a 4-month history of nocturnal posterior cervical pain. His past medical history was uneventful. He reported a progressive radicular pain in his left upper limb at C6 and C7. He had developed paresthesia in the first three left fingers. His neurological examination showed weakness in pronation and the interosseous and lumbrical muscles of the left hand. Tricipital and ulnar pronator reflexes were bilaterally absent. There was no sign of spinal cord compression.
X-rays of the cervical and thoracic spine revealed a loss of cervical lordosis. The Computed Tomography (CT) scan of the cervical and thoracic spine was normal. The results of laboratory tests including blood cell count, C-reactive protein and erythrocyte sedimentation rate were normal. Magnetic Resonance Imaging (MRI) showed a mass at C6-T1 (Fig. 1) , anterior to the spinal cord, infiltrating bilaterally C7 and T1 neural foramina. The mass was isointense to the spinal cord on T1-weighted images with homogeneous contrast enhancement, and hypointense on T2-weighted images.
The tumor was initially considered epidural and the patient was operated via a posterior approach with conservation of the posterior joints. During surgery, the anterior epidural tissues were inflammatory with thickening of the anterior dura mater. Histopathological examination of the epidural specimen showed non-specific diffuse chronic inflammation of a fibrous tissue.
Postoperative MRI confirmed that the tumor had been missed. The neurological examination was unchanged.
Therefore, the patient underwent a second surgical procedure 1 month later. Posterior intradural exploration revealed a tough, white, fibrous intradural extramedullary tumor (Fig. 2) , anterior to the dentate ligament. A piecemeal resection was performed with optical magnification. The tumor was easily dissected from the spinal cord and nerve roots, but was firmly attached to the dura mater which was, however, finally spared. We could see the lateral tumor borders, anteriorly surrounding the C7 and T1 nerve roots bilaterally, with no extension to the foramina. Complete removal was confirmed by immediate postoperative MRI (Fig. 3) . Histopathological examination showed a fibrous tissue mass infiltrated with a mixed population of lymphocytes, plasma cells and macrophages, thereby confirming the diagnosis of IMT (Fig. 4) .
After surgery, there was a temporary worsening of weakness and paresthesia occurring in both upper extremities. The patient gradually improved. At the time of the most recent follow-up, 14 months after the last surgery, he still had paresthesia in the left index and interosseous and lumbrical muscle weakness in the left hand. His brain MRI was normal. The thoracic and abdominal CT scan showed a 0.6 cm nodule in the upper lobe of the right lung. It was considered non-specific by pneumologists who suggested only a CT check-up at 6 months.
Discussion
Among the extrapulmonary locations [12, 13] of IMT, spinal involvement is very rare. To the best of our knowledge, since the first description by Eimoto et al. [5] , only nine cases of intradural extramedullary [3] [4] [5] [6] [7] [8] [9] [10] [11] tumors have been reported in the literature (Table 1) . A few other cases of epidural [14] [15] [16] [17] or intramedullary [18] [19] [20] spinal IMT have been reported. According to the previous cases reported, the time to diagnosis of intradural extramedullary spinal IMT ranges from 2 to 48 months. The present case was revealed by radicular pain, whereas the most common clinical features are spinal cord compression symptoms. The nocturnal character of the pain oriented us to an inflammatory lesion.
MRI features of intradural extramedullary IMT were poorly documented in four [3, 6, 9, 11] of the nine cases reported. In the present case, MRI showed a mass that was isointense on T1-weighted sequences and hypointense on T2-weighted sequences. Contrast enhancement was intense and homogeneous, similar to that of vascular or inflammatory lesions. The tumor was anterior to the spinal cord with scarcely demarcated lateral extension to the C7 and T1 neural foramina. The radiological features of the extramedullary tumor were discussed with neuroradiologists. The diagnosis suggested was either an epidural tumor such as a sarcoma, or an intradural tumor such as an en plaque meningioma.
Our first diagnosis was that of an epidural tumor based on MRI foraminal enhancement interpreted as lateral extension of the tumor, together with clinical features of an inflammatory tumor, and the fact that en plaque meningiomas of the spine are very rare [21] [22] [23] [24] , often occur in middle-aged female patients and are more likely to cause spinal cord compression than radicular symptoms [21] . The pitfall in our management was that as no tumor was found in the epidural space, intradural exploration should have followed. However, this was not the case as we believed the tumor to be an epidural sarcoma.
Two different surgical approaches were discussed. An anterior approach would have allowed an en bloc resection hypointense, iso isointense, GTR gross total resection to be performed, but the tumor was posterior to three vertebral bodies, imposing an extensive three-level corporectomy. We therefore chose the posterior approach with laminectomy and conservation of the posterior joints. A piecemeal resection was performed bilaterally to protect the spinal cord. The tumor was more fibrous and tougher than a meningioma, and resection was difficult. Surgical excision is the best way to reach a precise diagnosis, as radiological findings cannot differentiate the tumor from a meningioma. Complete removal remains the recommended treatment, although other treatments such as steroid therapy [25] , antibiotics, radiotherapy [26, 27] , chemotherapy [5, 10, 13] or CO 2 laser [28] have been tested on other locations of IMT with good results.
Of the nine cases of intradural extramedullary IMT reported in the literature, five were recurrent [3, [7] [8] [9] or multicentric [3, 8, 9, 12] in the central nervous system (CNS). We therefore believe it is important to perform an initial MRI check-up of the entire CNS and provide longterm follow-up. There is no apparent histological difference between recurrent and non-recurrent forms. Lacoste-Collin et al. [9] suggested studying the anaplastic lymphoma kinase (ALK) gene that may be correlated with a higher recurrence rate. The short follow-up of our case cannot exclude a recurrent form and we did not study the ALK gene.
IMT should be considered as a possible etiology of intradural extramedullary spinal mass. MRI features of intradural extramedullary spinal IMT, which have not been described previously, are not specific and surgery is the only way to reach a diagnosis. Surgeons should be aware of its possible tough consistency as it may influence the surgical approach. As recurrent or multicentric forms are common, long-term follow-up should be offered.
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